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, $V^{j}F_{A,1}/F_{4,1}$ $x,$ $y,$ $z$ $(j=0,1,2)$ . $V^{0}F_{A,1}=12F_{A,1}$ , $x,$ $y,$ $z$
2, 3, 4 , $F_{A,1}$ 12 .
.
$M=(2x4z3y$ $4z-x^{2}- \frac{1}{2}xy3y$ $\frac{1}{4}(8_{XZ-3y^{2})}^{-\frac{41}{2}xy}z)$
, $\det(M)$ $F_{A,1}$ . , $R=C[x, y, z]$ $L=RV^{0}+RV^{1}+$
$RV^{2}$ $R$ .
4 $P(t)$ $F_{A,1}$ , $M$ $F_{A,1}$ $V^{0},$ $V^{1},V^{2}$
. , $a_{k}(k=1,2, \ldots, 7)$ $x,$ $y,$ $z$
$M=(\begin{array}{lll}2x 3y 4z3y a_{1}z+a_{2^{X^{2}}} a_{3}xy4z a_{4}xy a_{5}xz+a_{6}y^{2}+a_{7}x^{3}\end{array})$
4 $\searrow$ .
, $M$ $V^{0},$ $V^{1},$ $V^{2}$ , $F=\det(M)$ , $V^{j}F/F(j=0,1,2)$
$a_{k}(k=1,2, \ldots, 7)$ . , $F$ $z$ 3
. , $a_{1}\neq 0$ . , $a_{k}=0(k\geq 2)$ , $F=-16a_{1}z^{3}$
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, . . $x,$ $y,$ $z$
, $p,$ $q,$ $r$ $p<q<r$ . $p,$ $q,$ $r$ . $($X, $y,$ $z)$
3 $V^{0},$ $V^{1},$ $V^{2}$ :
(1) $\{\begin{array}{l}V^{0} = px\frac{\partial}{\partial x}+qy\frac{\partial}{\partial y}+rz\frac{\partial}{\partial z},V^{1} = qy\frac{\partial}{\partial x}+h_{22}(x,y, z)\frac{\partial}{\partial y}+h_{23}(x,y, z)\frac{\partial}{\partial z},V^{2} = rz\frac{\partial}{\partial x}+h_{32}(x, y, z)\frac{\partial}{\partial y}+h_{33}(x,y, z)\frac{\partial}{\partial z},\end{array}$
, $h_{ij}(x, y, z)$ $x,$ $y,$ $z$ . $V^{0},$ $V^{1},$ $V^{2}$ $3\cross 3$ $M$
:
(2) $M=(\begin{array}{llll}px qy rz qy h_{22}(x,y,z) h_{23}(x,y z)rz h_{32}(X_{|}y_{l}z) h_{33}(x,y,z) \end{array})$ .
. $x,$ $y,$ $z$ $f(x, y, z)$ $(p, q, r)$
, $d$ $V_{0}f=df$ . , $d$ $f$ .
$x,$ $y,$ $z$ $p,$ $q,$ $r$ . $V_{0},$ $V_{1},$ $V_{2}$ :
2.1
(i) $[V_{0}, V_{1}]=(q-p)V_{1},$ $[V_{0}, V_{2}]=(r-p)V_{2}$ .
(ii) $f_{j}(x, y, z)(j=0,1,2)$ :
$[V_{1}, V_{2}]=f_{0}(x, y, z)V_{0}+f_{1}(x, y, z)V_{1}+f_{2}(x, y, z)V_{2}$ .
(iii)
$\underline{\partial h_{22}}$
(iv) $g_{\iota\ovalbox{\tt\small REJECT} \text{ }\det(M)}$ $z^{3}$ .
22 21 $\{V_{0}, V_{1}, V_{2}\}$ , .
$V_{0},$ $V_{1},$ $V_{2}$ 21 , $\det(M)$ , $\det(M)=0$
. ( . )
22 .
23 $x,$ $y,$ $z$ , $p,$ $q,$ $r$ $p<q<r$ . $p,$ $q,$ $r$
. , .
(i) $(p, q, r)\neq(2,3,4),$ $(1,2,3),$ $(1,3,5)$ , $\{V_{0}, V_{1}, V_{2}\}$
.
(ii) $(p,q, r)$ (2, 3, 4), (1, 2, 3), (1, 3, 5) , $F=\det(M)$ $F(x, y, z)$
:












(ii 3) $(p, q, r)=(1,3,5)$ ( $H_{3}$ )










. [24] , .
.
$F(x, y, z)$ , $F$ $F^{\epsilon}$
. $V^{0},$ $V^{1},$ $V^{2}$ $\partial_{x}$
. , 3
. 3 $A_{3},$ $B_{3},$ $H_{3}$ 3
. $F_{A,j},$ $F_{B,j},$ $F_{H,j}$ . $F_{A,1},$ $F_{B,1},$ $F_{H,1}$ $A_{3},$ $B_{3},$ $H_{3}$
, $F_{A,2}$ .
[24] ,
. . 4 $C^{3}$ $F_{A,1}=0$
, . $x\neq 0$ $x$ , $yz$
, 3 , 2 $A_{2}$ , 1 $A_{1}$ .
, $x=0$ , $F_{A,1}(0, y, z)=0$ $E_{6}$ . $x$
. $yz$ $C_{x}:F_{A,1}(x, y, z)=0$ , $x=0$ $E_{6}$ , $x\neq 0$
$A_{2}+A_{2}+A_{1}$ .
. $E_{6}$ $A_{2}+A_{2}+A_{1}$
. $F_{A,1}=0$ $E_{6}$ 1 $\triangleright$ $A_{2}+A_{2}+A_{1}$
$(E_{6},2A_{2}+A_{1})$ . $F_{A,2}=0$ , $(E_{6}, A_{5})$
.
$A_{3}$ , $B_{3},$ $H_{3}$ .
, $B_{3}$ $F_{B,j}(j=1,2, \ldots, 7)$ , $E_{7}$ 1
$\triangleright$ . $E_{8}$ . ? $F_{B_{3},1}$ $E_{7}$
$A_{2}+A_{3}+A_{1}$ , $F_{H_{3},1}$ $E_{8}$ $A_{2}+A_{4}+A_{1}$
.
. 17 $C^{3}$
[23] ( [16] ). $b$
- ([18]) .
,
, (1) . ,
. , 14






$F_{H,S}$ $M$ . (xl, $x2$ ,x3
$x,$ $y,$ $z$ . $)$
$MF_{-}\{A, 1\}=\{\{2*x1,3*x2,4*x3\},$ $\{3*x2, -x12+4*x3, -1/2*xl*x2\}$ ,
$\{4*x3_{*}-1/2*xl*x2_{b} 1/4*(8*xl*x3-3*x2^{-}2)\}\}$
$MF_{-}\{A, 2\}B\{\{2*x1,3*x2,4*x3\},$ $\{3*x2, 1/2* (x3- xl-2),6*xl*x2\}$ ,
$\{4*x3, -2*xl*x2, 16*x1^{\wedge}3+24*x2^{-}2-8*xl*x3\}\}$
$MF_{-}\{B.\downarrow\}=\{\{x1,2*x2,3*x3\}, \{2*x2, xl*x2+3*x3,2*xl*x3\}, \{3*x3,2*xl*x3, x2*x3\}\}$
$MF_{-}\{B, 2\}=\{\{x1,2*x2,3*x3\},$ $\{2*x2, -2/3*(2*xl*x2-9*x3), -4*xl*x3\}$ ,
$\{3*x3, -2/3*(x2^{\wedge}2+3*xl*x3), -2*x2*x3\}\}$
$MP_{-}\{B,3\}*\{\{x1,2*x2.3*x3\}$ , $\{2*x2, -3/5*(xl*x2-5*x3), -6/5*xl*x3\}$ ,
$\{3*x3, -3/5*x2^{\wedge}2, -6/5*x2*x3\}\}$
$MF_{-}\{B_{*}4\}=\{\{x1,2*x2.3*x3\}. \{2*x2,3(3*xl*x2+x3), 6*xl*x3\}, \{3*x3,0, -3*x2*x3\}\}$
$NF_{-}\{B, 5\}\sim\{\{x1,2*x2,3*x3\},$ $\{2*x2, 24*xl*x2+2*x3, -2*x2^{\wedge}2-32*xl*x3\}$ ,
$\{3*x3, -9*x2^{-}2, -12*x2*x3\}\}$









$MF_{-}\{!i.3\}=\{\{x1,3*x2,5*x3\},$ $\{3*x2, 1/10*(x1^{\wedge}2*x2+2*x3), 23/10*xl*x2^{-}2+3/20*x1^{\wedge}2*x3\}$ ,
$\{5*x3.5*xl*x22, 15/2*x2(2*x2^{-}2+xl*x3)\}\}$
$MF_{-}\{\ddagger i,4\}=\{\{x1,3*x2,5*x3\},$ $\{3*x2, 1/5*(-4*x1^{-}2*x2+6*x3). 2/5*x1*x2^{\wedge}2-2*x1^{\wedge}2*x3\}$,
$\{5*x3, -20/3*x1*x2^{\wedge}2,10/3*x2*(x2^{-}2-5*xl*x3)\}\}$
$W_{-}\{H_{*}5\}=\{\{x1,3*x2_{*}5*x3\},$ $\{3*x2, -9/5* (4*x1^{\wedge}2*x2- X3), -3/5*x1(9*x2^{-}2+16*xl*x3)\}$ ,
$\{5*x3, -15*x1*x2^{\wedge}2. -5*x2(x2^{-}2+4*xl*x3)\}\}$
$MF_{-}\{H,6\}=\{\{x1,3*x2,5*x3\},$ $\{3*x2, -3/5*(3*x1^{-}2*x2-4*x3), -18/5*x1*(-x2^{\wedge}2+2*xl*x3)\}$ ,
$\{5*x3, -5/3*x1*(-8*x2^{\wedge}2+5*xl*x3), 10/3*x2*(2*x2^{\wedge}2+ xl*x3)\}\}$
$MF_{-}\{Ii,7\}\approx\{\{x1,3*x2,5*x3\},$ $\{3*x2, -3/5*(2*x1^{\wedge}2*x2+x3), -3/5*x1(-x2^{\wedge}2+3*xl*x3)\}$ ,
$\{5*x3_{*} 10/3*x1*x2^{\wedge}2, -5/3*x2*(x2^{\wedge}2-3*xl*x3)\}\}$




[19] . 1 [22] . Aleksandrov[3]
.
3 , . $X=C^{n}$ ,
$x=(x_{1}, x_{2}, \ldots,x_{n})$ . $F(x)=F(x_{1}, x_{2}, \ldots, x_{n})$
.
(Cl) $E= \sum_{i=1}^{n}m_{i}x_{i}\partial_{x}$ : $EF=dF$ . , $m_{1},$ $m_{2},$ $\ldots,$ $m_{n},d$
$0<m_{1}\leq m_{2}\leq\cdots\leq m_{n}$ .
(C2) $x=(x_{1}, x_{2}, \ldots, x_{n})$ $a_{ij}(x)$ $n$ $M=(a_{ij}(x))_{1<ij<n}$ $\det M$
$-$
$F$ .
(C3) (C2) $M$ $n$ $V^{i}= \sum_{j=1}^{n}a_{ij}(x)\partial_{x_{j}}(i=1,2, \ldots, n)$
$x^{k}\backslash 1$ :
(C3.a) $V^{1}=E$
(C3 b) $V^{i}F(x)=c_{i}(x)F(x)$ $(x)$ .
(C3.c) $[E, V^{i}]=k_{i}V^{i}$ .
(C4 d) $i,j$ $xL1\backslash$ $[V^{i}, V^{j}]$ $\sum_{k=1}^{n}RV^{k}$ . $R=C[x_{1}, x_{2}, \ldots, x_{n}]$
.
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$F(x)$ , $X$ $D=\{x\in X;F(x)=0\}$ .
[20] .
$L(D)= \{V=\sum_{j}^{n}=1aj(x)\partial_{x_{g}};aj(x)\in R, VF/F\in R\}$ , $L(D)$ ,
$L(D)= \sum_{j=1}^{n}RV^{j}$
.
$M$ 1 $\omega j$
$(\omega_{1}\omega_{2} . . . \omega_{n})=(dx_{1}dx_{2}\cdots dx_{n})M^{-1}$
. $\vec{\omega}=(\omega_{1}\omega_{2}\cdots\omega_{n})$ . , $V^{i},$ $\omega_{i}$ , $\deg V^{i}=$
$-\deg\omega_{i}=d_{i}$ . $0=d_{1}<d_{2}<\cdots<d_{n}$ .
$\omega_{1},\omega_{2},$ $\ldots,$
$\omega_{n}$ $R$ $(R=C[x_{1}, \ldots, x_{n}])$ $\Omega_{X}^{1}(\log D)$ . , $\Omega_{X}^{1}(\log D)$
. $\Omega_{X}^{\rho}$ $X$ $p$ $R$- .
,
$\Omega_{X}^{1}(\log D)=\{\omega;F\omega\in\Omega_{X}^{1}, Fdu\in\Omega_{X}^{2}\}$
$D:F(x)=0$ , $\Omega_{\chi}^{1}(\log D)$ $R$- $\omega_{1},$ $\omega_{2},$ $\ldots,$ $\omega_{n}$
.
3.1. $\Omega_{X}^{1}(\log D)$ $\Omega_{X}^{1}(\log D)\otimes\Omega_{X}^{1}(\log D)$ $D$
, .
(1) $\nabla(\omega+\omega’)=\nabla\omega+\nabla\omega’$ $(\forall\omega,\omega’\in\Omega_{\chi}^{1}(\log D))$
(2) $\nabla(f\omega)=df\otimes\omega+f\nabla\omega$ $(\forall f\in R, \forall\omega\in\Omega_{\chi}^{1}(\log D))$
$p>0$ , (1), (2) $\Omega_{X}^{p}(\log D)\otimes\Omega_{X}^{1}(\log D)$
$\Omega_{X}^{p+1}(\log D)\otimes\Omega_{\chi}^{1}(\log D)$ . :
(3) $\nabla(\eta\otimes\omega)=d\eta\otimes\omega+(-1)^{P}\eta$ A $\nabla\omega$ for any $\eta\in\Omega_{X}^{p}(\log D)$ and $\omega\in\Omega_{\chi}^{1}(\log D)$ .
[19] , $^{}$. .
3.2.
(1) . $\Leftrightarrow\nabla\circ\nabla=0$ .








$\Gamma^{k}$ $(i,j)$ $\Gamma_{i^{jk}}$ $n\cross n$ , $\Omega=\sum_{k=1}^{n}\Gamma^{k}\omega_{k}$ . , $\omega\iota^{j}$ $\Omega$ $(i,j)$
. $\Omega$ .
3.3.
(1) $\Omega$ $d\Omega=\Omega\wedge\Omega$ .
(2) $\Omega$ $d^{t}\vec{\omega}=\Omega\wedge^{t}\tilde{\omega}$ .
3.3 :
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(a 1) $\Omega$ $d \omega_{i^{j}}=\sum_{k=1}^{n}\omega_{i}^{k}\wedge\omega_{k^{j}}$ .
(a.2) $\Omega$ $d \omega_{i}=\sum_{j}^{n}=1\omega_{i^{j}}\wedge\omega_{j}$ .
$\Omega$ $(d_{j}-d_{i})$ .
$\Gamma=\neg(\Gamma^{1}\Gamma^{2}\cdots\Gamma^{n})$ , $\vec{\Gamma}’=\vec{\Gamma}\cdot {}^{t}M^{-1}$ $\vec{\Gamma^{1}}=(\Gamma^{\prime 1}\Gamma^{\prime 2}\cdots\Gamma^{rn})$ . $\Gamma^{\prime i}$ $nxn$
.
$\Omega=\overline{\omega}\cdot\iota\vec{\Gamma}(=\omega_{1}\Gamma^{1}+\cdots+\omega_{n}\Gamma^{n})=(dx_{1}dx_{2} ... dx_{n})\cdot{}^{t}\vec{\Gamma}^{l}=\Gamma^{\prime 1}dx_{1}+\Gamma^{\prime 2}dx_{2}+\cdots+\Gamma^{\prime n}dx_{n}$
. .
34. $\Omega$ $[ \Gamma^{\prime i}, \Gamma^{\prime j}]=\frac{\partial\Gamma^{rj}}{\partial x_{i}}-\frac{\partial\Gamma^{\prime i}}{\partial_{Xj}}(\forall i,j)$ .
$X$ $f(x)$ , $\vec{V}(f)=(V^{1}f, V^{2}f, \cdots, V^{n}f)$ .
$df= \sum_{i=1}^{n}\frac{\partial f}{\partial x_{i}}dx_{i}=\vec{\omega}\cdot{}^{t}\vec{V}(f)$
.
35. 1 $\eta\in\Omega_{X}^{1}(\log D)$ , $\nabla\eta=0$ , .
$\eta=\sum_{j=1}^{n}h_{j}\omega_{j}$ for $h_{j}\in R$ $\Omega_{\chi}^{1}(\log D)$ t $\breve$- 1 . $\vec{h}=(h_{1}h_{2}\cdots h_{n})$
. $\nabla^{t}\vec{\omega}=\Omega\otimes t_{\vec{\omega}}$ ,
$\nabla\eta=d\vec{h}\otimes t_{\vec{\omega}}+\vec{h}\nabla^{t}\vec{\omega}=(d\vec{h}+\vec{h}\Omega)\otimes t_{\tilde{\omega}}$
. , $\nabla\eta=0$ $d\vec{h}+\tilde{h}\Omega=0$ . .
36. $\eta=\vec{h}\cdot{}^{t}\vec{\omega}$ , $d\tilde{h}+\overline{h}\Omega=0$ .
,
(A) $d\tilde{h}+\vec{h}\Omega=0$
$\vec{h}=(h_{1}h_{2}\cdots h_{n})$ $\rangle^{t}\perp\iota$ . $\Omega$
$d(\vec{h}\Omega)=d\vec{h}\wedge\Omega+\tilde{h}d\Omega=\vec{h}(-\Omega\wedge\Omega+d\Omega)=0$
, (A) . ,
$d \vec{h}+\vec{h}\Omega=\sum_{k=1}^{n}V^{k}\vec{h}\cdot\omega_{k}+\sum_{k=1}^{n}\vec{h}\Gamma^{k}\omega_{k}=\sum_{k=1}^{n}(V^{k}\vec{h}+\vec{h}\Gamma^{k})\omega_{k}$,
,
$V^{k}\overline{h}+\tilde{h}\Gamma^{k}=\tilde{0}$ $(k=1,2, \ldots, n)$
. , (A) .
(A’) $V^{k}h_{j}+ \sum_{i=1}^{n}h_{i}\Gamma_{i}^{jk}=0$ $(\forall k,j)$




(b) $V^{k}V^{j}f+ \sum_{i=1}^{n}\Gamma_{i^{jk}}V^{i}f=0$ $(\forall j, k)$ .
.
$f(x)$ $X$
(B) $V^{k}V^{j}f+ \sum_{i=1}^{n}\Gamma_{t^{jk}}V^{i}f=0$ $(\forall j, k)$ .
. (B) .
3.8. $\Omega$ $D$ . .
(i) $\Omega$ ,
$[V^{i}, V^{j}]= \sum_{k=1}^{n}(\Gamma_{k^{\iota j}}-\Gamma_{k^{ji}})V^{k}$ $(\forall t,j)$
(ii) $\Omega$ ,
$(V^{i} \Gamma^{j}-V^{j}\Gamma^{i})+\sum_{k=1}^{n}\Gamma^{k}(\Gamma_{k^{ji}}-\Gamma_{k^{ij}})=[\Gamma^{i},\Gamma^{j}]$ $(\forall i,j)$
.
,
. , $D$ $\Omega=\Gamma^{1}\omega_{1}+$
$\Gamma^{2}\omega_{+}\cdots+\Gamma^{n}\omega_{n}$ . , $d\Omega=\Omega\wedge\Omega$ . $\Gamma^{jk}$ $\Gamma^{k}$ $i$ .
$n\cross n$ $P=(\Gamma^{11}\Gamma^{12}\cdots\Gamma^{1n})$ .
$P$ , $\tilde{\Omega}=P^{-1}\Omega P-P^{-1}dP$ . .
39. $\Omega$ $P$ , $\tilde{\Omega}$ $\mathfrak{o}$J
$\circ$
.
$\Omega$ ?$\iota\grave$ , :
(Dl) $\omega_{j^{k}}$ $\deg\omega_{t^{j}}=d_{j}-d_{i}$ .
(D2) $\Gamma_{i^{jk}}$ $\deg\Gamma_{i^{jk}}=-d_{i}+d_{j}+d_{k}$ .
, :
(D3) $\Gamma_{i^{1i}}\neq 0$ $(\forall i=1,2, \ldots, n)$ .
(D3) , $Q$ , $\Omega$ $Q^{-1}\Omega Q$
, $\Gamma_{i^{1i}}=s_{0}(i=1,2, \ldots, n)$ $s_{0}$ .
$\Omega$ , $P$ $0=d_{1}<d_{2}<\cdots<d_{n}$ ,
DJ , $\tilde{\Omega}$ , [$\ddagger$J .








. $\tilde{\Gamma}^{1}$ $i$ $s_{0}-d_{i}$ .
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. , $h_{i}$ (so-di) .
(SUE) $V^{k}V^{j}f+ \sum_{i=1}^{n}\tilde{\Gamma}_{i}^{jk}V^{i}f=0$ for $(\forall k,j)$
$\tilde{\Omega}$ . , $\tilde{\Gamma}^{1}$ $\Gamma_{i}^{11}=s_{0}\delta_{i1}$
. ,
$V^{1}V^{1}f+s_{0}V^{1}f=0$
. , $V^{1}f=0$ $V^{1}f=-s_{0}f$ .
$V^{1}f=0$ . (SUE) $j=1$
$V^{k}V^{1}f+s_{0}V^{k}f=0$
. $So\neq 0$








. $\tilde{\Gamma}_{j}^{j1}=s_{0}-d_{j}$ , fj .
$\lambda_{\backslash }^{-}\#$ , (SUE) :
(DR) $V^{k}f=0$ $(k=1,2, \ldots, n)$ .
(SUEa) $V^{1}f+s_{0}f=0$ , $V^{k}V^{j}f+ \sum_{i=1}^{n}\tilde{\Gamma}_{i}^{jk}V^{t}f=0$ $(i,j=2,3, \ldots, n)$
(DR)
$\partial_{x_{k}}f=0$ $(k=1, \ldots, n)$
. , (SUEa)
(SUEa’) $V^{1}f+s_{0}f=0$ , $V^{k}\tilde{V}(f)+\nabla(f)\tilde{\Gamma}^{k}=\vec{0}$ $(k–:2, \ldots, n)$
. $vj=V^{j}f$ , $\vec{v}={}^{t}(v_{1},$ $v_{2},$ $\ldots,$ $v_{n})$ , $V^{1}v_{j}=(-s0+d_{j})v_{j}$ $(j=1,2, \ldots,n)$
. , $A_{1}’$ $(i,j)$ $\delta_{ij}(-s_{0}+d_{j})$ $n$ , $V^{1}\vec{v}=A_{1}’\vec{v}$
. , $A_{k}’=-{}^{t}\tilde{\Gamma}^{k}$ $(k=1,2, \ldots , n)$ , (SUEa’)
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(SUEa”) $V^{k}\vec{v}=A_{k}’\vec{v}$ $(k=1,2, \ldots, n)$
, $A_{k}’$ $($ 1, $j)$ $-\delta_{jk}s0$ . $v_{1}=V_{1}f=$ -so $f$ , $u_{1}=f=- \frac{1}{s_{0}}v_{1},$ $u_{j}=$
$vj(j=2, \ldots, n)$ , (SUEa’) $\vec{u}={}^{t}(u_{1},$ $u_{2},$ $\ldots,$ $u_{n})$ .
(Su) $V^{k}\vec{u}=A_{k}\vec{u}$ $(k=1,2, \ldots, n)$
. $A_{1}=A_{1}’$ , $k=2,$ $\ldots,$ $n$ , $A_{k}$ $A_{k}’$ , $A_{k}$ $($ 1, $j)$
$\delta_{jk}$ . , $u_{k}=V^{k}u1(k=2, \ldots, n)$ .
. $D$ , $D$





, . , $n$ 2 .




, $V^{1},$ $V^{2}$ $R=C[x_{1}, x_{2}]$ $L(D)$ .





. , $\vec{u}={}^{t}(u_{1}u_{2})$ . ,
$\{\begin{array}{ll}u_{2} = V^{2}u_{1},p_{2} = p_{1}+n-2,V^{1}u_{1} = p_{1}u_{1},V^{2}V^{2}u_{1} = qx_{1}^{n-2}u_{1}\end{array}$
.
$v=F^{p}-\#_{nu_{1}}$ . , $V^{1}F=2nF,$ $V^{2}F=0$ ,
$V^{1}v=0,$ $V^{2}V^{2}v=qx_{1}^{n-2}v$
. , $z= \frac{x_{1}^{n}}{x_{2}^{2}}$ , $v(x_{1}, x_{2})=\varphi(z)$ $x^{\iota_{4}}1$ .
1$|$ ,
$V^{2}z=2n \frac{x_{1}^{n-1}}{x_{2}}(1-z)$ , $V^{2}V^{2}z=x_{1}^{n-2}(1-z)\{4n(n-1)-6n^{2}z\}$









b $7fi$ $(D)_{n}$ .
$n$ , .
\S 5. ,
$V_{R}$ $n$ , $G$ $V_{R}$ . $V$ $V_{R}$
, $\xi=$ $(\xi_{1},\xi_{2}, \ldots , \xi_{n})$ $V$ . $G$ $\xi_{1}^{2}+\xi_{2}^{2}+\cdots+\xi_{n}^{2}$
. $S=C[\xi_{1}, \xi_{2}, \ldots,\xi_{n}]$ $V$ . $R=S^{G}$ $(\xi_{1},\xi_{2}, \ldots,\xi_{n})$
$S$ . , $P_{j}\in R(j=1,2, \ldots, n)$ $R=C[P_{1}, P_{2}, \ldots, P_{n}]$
. $P_{j}$ . ,
$\deg_{\xi}P_{1}\leq\deg_{\xi}P_{2}\leq\cdots\leq\deg_{\xi}P_{n}$
. , $P_{1}=\xi_{1}^{2}+\xi_{2}^{2}+\cdots+\xi_{n}^{2}$ . $\xi_{\vee}$ $\pi(\xi)=(P_{1}(\xi), P_{2}(\xi), \ldots, P_{n}(\xi))$ ,
$\pi$ $V$ $W=C^{n}$ .
$G$ $s$ $s$ $V$ $H_{s}$ 1 $\alpha_{s}\in S$ $H_{\epsilon}=\{\xi\in V;\alpha_{s}(\xi)=0\}$












$\not\in$66. )$*\Pi\iota$&$= \prod_{G\text{ ^{}\epsilon}57_{W^{1\rfloor \text{ }\succeqAa\text{ }}}^{\alpha_{\epsilon}\text{ }*\langle}}\backslash$ . $\Pi^{2}$ $P_{1},$ $P_{2},$ $\ldots,$ $P_{n}$ “ .$\emptyset \mathfrak{x}\gtrless,$ $s\in \mathcal{R}$ $bTs^{2}=1$ “ 6, $\Pi^{2}$ $G_{-}^{-}*arrow ae$
$F_{G}(P_{1}, P_{2}, \ldots, P_{n})$ .
$\Pi^{2}(\xi)=F_{G}(P_{1}(\xi), P_{2}(\xi), \ldots,P_{n}(\xi))$
. , $\partial_{P_{n}}^{n}$F ,
$D_{G}=\{x=(x_{1},x_{2}, \ldots,x_{n})\in W;F_{G}(x_{1},x_{2}, \ldots,x_{n})=0\}$
$W$ .
$m_{ij}= \frac{1}{2}\sum_{k=1}^{n}\frac{\partial P_{i}}{\partial\xi_{k}}\frac{\partial P_{j}}{\partial\xi_{k}}$
$R$ , $m_{ij}$ $(i,j)$ $n$ $M$ . , $M$ .
$V^{j}= \sum_{i=1}^{n}m_{ij}\partial_{P_{j}}$ $(j=1,2, \ldots,n)$
,




. $V$ $\xi_{1},$ $\xi_{2},$ $\ldots,$ $\xi_{n}$
(E) $\partial_{\xi_{i}}\partial_{\zeta_{j}}u=0$ $(i,j=1,2, \ldots, n)$
. , . ,
(Ea) $( \sum_{j=1}^{n}\xi_{j}\partial_{\xi_{j}}-1)u=0$







, $D\int$ . , 3
, $(E)+(Ea)$ - [14] .
5.1. , , Bessis-Michel [5] 5
.
\S 6. 3
, 3 . Shephard-Todd
[27] .
, $A_{3},$ $B_{3},$ $H_{3}$ [27] No24,$No.25,No.26,No.27$
. $H_{3}$ [27] No 23 . $G$ .
. ( . ) t $P_{1},$ $P_{2},$ $P_{3}$
$G$- , $k_{j}=\deg_{\xi}(P_{j})$ . $k_{1}\leq k_{2}\leq k_{3}$ . $(k_{1}, k_{2}, k_{3})$
$(k_{1}’, k_{2}’, k_{3}’)$ . , $P_{1},$ $P_{2},$ $P_{3}$ $x_{1},$ $x_{2},$ $x_{3}$
. $G$ $x_{1},$ $x_{2},$ $x_{3}$ $F_{G}(x_{1}, x_{2}, x_{3})$ .
A3, $B_{3},$ $H_{3}$ $i8\square <,$ $G-*ae$ $x_{1},$ $x_{2},$ $x_{3}$ $\perp\mp\cdot\langle$ $*\iota tf,$ $F_{W(A_{3})},$ $F_{W(B_{3})},$ $F_{W(H_{3})}h$ $*\iota$ $gg_{2.3}$
$^{}.$ $F_{A,1},$ $F_{B,1},$ $F_{H,1}\}^{-}.ft$ . No.25, No $6$ $\text{ _{}D}^{A}\}^{}.$ $G-*ae$ $x_{1},$ $x_{2},$ $x_{3}k$ $-\mp\cdot\langle$ $*l\mathfrak{l}f,$ $*t$
$F_{A,1},$ $F_{B,1}$ .
group order $k_{1},$ $k_{2},$ $k_{3}$ degree $(k_{1}’, k_{2}’, k_{3}’)$
\S 7. 3
3 {
. 7,8 AAleksandrov ,
. ,
1 , 2 , . ,
112
(2008 ) , [14] .
, , .
, 3 .
. , 14 8
([26] ). $G_{336},$ $G_{2160}$
. , - [14] , 3
$W(A_{3}),$ $W(B_{3}),$ $W(H_{3}),$ $G_{336},$ $G_{2160}$ $\mathfrak{o}$J
, .
, . , $W(A_{3})$




, [19] ([22] ).
.
\S 72. $B_{3}$ $G_{1296}$
,
$M=(\begin{array}{lll}x_{1} 2x_{2} 3x_{3}2x_{2} x_{1}x_{2}+3x_{3} 2x_{1}x_{3}3x_{3} 2x_{1}x_{3} x_{2}x_{3}\end{array})$




${}^{t}(V_{0},$ $V_{1},$ $V_{2})=M^{t}(\partial_{x_{1}}, \partial_{x_{2}}, \partial_{X_{S}’})$
. ,
$[V_{0}, V_{1}]=V_{1},$ $[V_{0}, V_{2}]=2V_{2},$ $[V_{1}, V_{2}]=-x_{3}V_{0}+x_{1}V_{2}$
$V_{0}f_{0}=9f_{0},$ $V_{1}f_{0}=4x_{1}f_{0},$ $V_{2}f_{0}=x_{2}f_{0}$
. $A_{1},$ $A_{2},$ $A_{3}$ .
$A_{3}A_{2}A_{1}$ $===$ $\{\begin{array}{l}s_{0}o^{0} 1+s_{0}00 2+s_{0}00)-(-1+2k_{1}-s_{0})s_{0}x_{2} k_{1}x_{1}\end{array}$$-(-1+3k_{1}-2s_{0})s_{0}x_{3}0$ $01$ $(1+k_{1})x_{1}1+s_{0}0)$
$-(-2+3k_{10}-2s_{0})s_{0}x_{3}0$ $(1-3k_{1^{0}}+2s_{0})x_{3}0$ $(2k_{1}-s_{0})x_{2}k_{1}x_{1}1)$
$A_{1},$ $A_{2},$ $A_{3}$
$\tilde{u}={}^{t}(u,$ $V_{1}u,$ $V_{2}u)$ .
$(B_{\{eo,k_{1}\}})$ $V_{j}\vec{u}=A_{j+1}\vec{u}$ $(j=0,1,2)$
$f_{0}=0$ .





. $t_{1},$ $t_{2},$ $t_{3}$ $x_{1},$ $x_{2},$ $x_{3}$ . , $t_{1},$ $t_{2},$ $t_{3}$
$s o=k_{1}=\frac{1}{2}$ $i*/h\cdot\ovalbox{\tt\small REJECT}_{f}^{-\text{ _{}*}^{f}}\backslash (B_{\{1/2,1/2\}})$ .
b, @f $G_{1296}$ $\text{ _{}D}^{A}$ , $t=(t_{1}, t_{2}, t_{3})$ ,
$t$
$y_{1},$ $y_{2},$ $y_{3}$ $G_{1296}$ . ( - [14] . )




$x_{1}=y_{1},$ $x_{2}=(y_{1}^{2}-y_{2})/3,$ $x_{3}=16y_{3}$ ,
, $G_{1296}$ . , $t_{1},$ $t_{2},$ $t_{3}$ $x_{1},x_{2},$ $x_{3}$
. , $t_{1},$ $t_{2},$ $t_{3}$ $s_{0}=1/6,$ $k_{1}=1/3$
$(B_{\{1/6,1/3\}})$ .
$(B_{\{\epsilon_{0},k_{1}\}})$ . , $x_{1}=0$
.
$3F_{2}(- \frac{s_{0}}{6},$ $\frac{2-s_{0}}{6},$ $\frac{4-s_{0}}{6}\frac{1}{2},$ $\frac{s_{0}-2k_{1}+2}{2};-\frac{27x_{3}^{2}}{4x_{2}^{3}})$
. $sF_{2}$ . , $4x_{2}-x_{1}^{2}=0$ $x_{2}=0$
. , $4x_{2}-x_{1}^{2}=0$
$3F2( \frac{2-s_{0}}{3},$ $\frac{1-s_{0}}{3},$ $- \frac{s_{0}}{3};-s_{0}+k_{1}+\frac{1}{2},$ $s_{0}-2k_{1}+1; \frac{54x_{3}}{x_{1}^{3}})$
. $x_{2}=0$ ,
$3F2( \frac{-s_{0}+2}{3}\cdot\frac{-s_{0}+1}{3},$ $- \frac{s_{0}}{3};\frac{2-k_{1}}{2},$ $\frac{3-k_{1}}{2};-\frac{27x_{3}}{4x_{1}^{3}})$
.
. $x_{1}=0$ . $W(B_{3})$ , $x_{1}=t_{1}^{2}+t_{2}^{2}+t_{3}^{2}$
, $x_{1}=0$ $t$ 2 $t_{1}^{2}+t_{2}^{2}+t_{3}^{2}=0$ . , $P^{2}$ 2 .
, $3F_{2}(a_{1)}a_{2}, a_{3}, b_{1}, b_{2};x)$ 3 .
$\varphi_{1}Ba\text{ ^{}\varphi}1_{\varphi_{1}}^{\varphi}i_{\varphi_{2}}^{\text{ }}\ovalbox{\tt\small REJECT})\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{\text{ _{}}^{}}^{hr_{f}^{Q}}\ovalbox{\tt\small REJECT}_{x_{1}=}^{(B_{\{\epsilon_{0}}}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{3}^{\text{ }}2$ $\simrightarrow+2|\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{\text{ }}^{(\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}}$
. G1296 , $P^{2}$ 6 $t_{1}^{6}-10t_{1}^{3}t_{2}^{3}+t_{2}^{6}-10t_{1}^{3}t_{3}^{3}-10t_{2}^{3}t_{3}^{3}+t_{3}^{6}=0$
$P^{2}$ .
\S 73. $H_{3}$
Shephard-Todd [27] No 23 .
$P(t)=t^{6}+y_{1}t^{5}+y_{2}t^{3}+y_{3}t+ \frac{1}{20}y_{2}^{2}-\frac{1}{4}y_{1}y_{3}$
$t$ 6 $P(t)$ . $g_{0}$ $g_{0}^{2}$ .
$g_{0}=125y_{1}^{3}y_{2}^{4}+864y_{2}^{5}-1250y_{1}^{4}y_{2}^{2}y_{3}-9000y_{1}y_{2}^{3}y_{3}+3125y_{1}^{5}y_{3}^{2}+25000y_{1}^{2}y_{2}y_{3}^{2}+50000y_{3}^{3}$
$P(t)$ ( 20 5 ) $\}$ .
. $(y_{1}, y_{2}, y_{3})$




( )90 . $M$ [31] .




. ( $V^{1},$ $V^{2},$ $V^{3}$ , . ) t $f_{0}=F_{H,1}$
.





$A1=\{\{s0,0_{*}0\}, \{0,2+s0,0\}, \{0,0,4+s0\}\}$ ;
$A2=\{\{0, 1, 0\}$ ,
$\{2/225*xl*((-4+5*r2-2*s0)*(2+20*r2+s0)*xl^{\wedge}3+15*(12-55*r2+50*r2^{\wedge}2+6*s0-$












, $\vec{w}={}^{t}(w_{1},$ $w_{2},$ $w_{3})$
$(H_{\{so,r_{2}\}})$ $V_{j}\overline{u}=A_{j+1}\tilde{u}(j=0,1,2)$
. $s_{0},$ $r_{2}$ . , $w_{2}=$ Viwi, $W_{3}=V_{2}w_{1}$ . $u=$
$f_{0}^{-(s_{0}+2)/15}w_{1}$ , $(H_{\{s_{0},r_{2}\})}$ $\vec{u}={}^{t}(u_{1\}u_{2},$ $u_{3})={}^{t}(u,$ $V_{1}u,$ $V_{2}u)$ $Aa$ f ,
$(H_{\{-2,r_{2}\}})$ .
$(H_{\{-2,1\}})$ $W(H_{3})$ . - [14]











$E\ovalbox{\tt\small REJECT}^{u}f^{-*\text{ _{}\grave{I}\text{ }1^{^{\backslash }}.\not\in\wedge \text{ }\gamma_{-\text{ }\downarrow F3P(t)k\text{ _{}2}f.-\dagger}^{\vec{u}={}^{t}(u,V_{1}u,V_{2}|h(H}}^{\text{ }*\iota lf.\text{ }\mathfrak{g}*t}}f^{\tau}(H)$
$t8^{\vee}$
$|^{arrow}.\supsetA\backslash$


















. , $C$ ,
$\frac{1}{x_{2}}F((\frac{2}{15},$ $\frac{8}{15},$ $\frac{2}{3};-\frac{20x_{3}^{3}}{27x_{2}^{5}})=\int_{C}\frac{dt}{(t^{6}-25x_{2}t^{3}-50x_{3}t+\frac{125}{4}x_{2}^{2})^{1/2}}$
. , (H) $x_{2}= \frac{2}{5}x_{1}^{3}$ ,
$( \partial_{x_{3}}^{2}+\frac{50(8x_{1}^{\text{\’{o}}}+25x_{3})}{(8x_{1}^{5}-25x_{3})(24x_{1}^{5}+25x_{3})}\partial_{x_{3}}-\frac{750(4x_{1}^{5}-5x_{3})}{(8x_{1}^{5}-25x_{3})^{2}(24x_{1}^{5}+25x_{3})})u=0$
. $\eta$ $\eta=\frac{8x_{1}^{6}-25x_{3}}{32x_{1}^{5}}$ $\circ$ , $F( \frac{8}{15},$ $\frac{2}{15};\frac{2}{3};\eta)$ }
. , $C$
$F( \frac{8}{15},$ $\frac{2}{15};\frac{2}{3};\eta)=\int_{C}\frac{dt}{(P(t)|_{x_{2}arrow 2x_{1}^{3}/5})^{1/2}}$
.
$x\iota=0$ $x_{2}= \frac{2}{5}x_{1}^{3}$ , $\{V_{2}^{2}+4x_{1}^{2}(3x_{2}^{2}+2x_{1}x_{3})\}P^{-1/2}=\partial_{t}R(t, x)$
. (H) $P(t)$ ,





G336 4 . .
7 .
$P(t)$ $=$ $t^{7}- \frac{7}{2}(c_{1}-1)x_{1}t^{5}-\frac{7}{2}(c_{1}-1)x_{2}t^{4}-7(c_{1}+4)x_{1}^{2}t^{3}-14(c_{1}+2)x_{1}x_{2}t^{2}$
$+ \frac{7}{2}\{(3c_{1}-7)x_{1}^{3}-(c_{1}+5)x_{2}^{2}\}t+\frac{1}{2}(7c_{1}-131)x_{1}^{2}x_{2}+x_{3}$
$(c_{1}^{2}=-7)$




$f_{0}$ $G_{336}$ . $(P(t)$ II 406
. $f_{0}$ . )
$V_{0},$ $V_{1},$ $V_{2}$
${}^{t}(V_{0},$ $V_{1},$ $V_{2})=M^{t}(\partial_{x_{1}}, \partial_{x_{2}}, \partial_{x_{3}})$
.
$M=$ $(2x_{1}7x_{3}x_{2}^{2}$ $-56x_{1(2-}^{-\frac{3_{1}x}{X_{1}1\}x_{3}}213x_{2}^{2})$ $28(32x_{1}^{6}-40x_{1}^{3}x_{2}^{2}-84x_{2}^{4}+59x_{1}x_{2}x_{3})- \frac{4}{3}x_{1}(28x_{1}^{3}x_{2}-128x_{2}^{3}+3x_{1}x_{3})7x_{3})$
. $V_{0},$ $V_{1},$ $V_{2}$ $f_{0}=0$ . .
$[V_{0},$ $V_{1}]=4V_{1},$ $[V_{0}, V_{2}]=5V_{2},$ $[V_{1}, V_{2}]= \frac{7}{3}(-8x_{1}^{3}x_{2}+76x_{2}^{3}-5x_{1}x_{3})V0-616x_{1}x_{2}V_{1}-\frac{2}{3}x_{1}^{2}V_{2}$
$V_{0}f_{0}=21f_{0},$ $V_{1}f_{0}=- \frac{14}{3}x_{1}^{2}f_{0},$ $V_{2}f_{0}=3724x_{1}x_{2}f_{0}$
$A_{1},$ $A_{2},$ $A_{3}$ .
$A1=\{\{s0,0,0\}, \{0, sO+4,0\}, \{0_{*}0, sO+5\}\}_{l}$.
$A2=\{\{0, 1, 0\}$ ,
$\{1/162*xl*(4*(-1+c4-sO)*(S+c4+2*s0)*xl^{\wedge}3-3*(24+43*c4+5*c4^{\wedge}2+24*s0+19*c4*sO)*x2^{-}2)$ ,











. $={}^{t}(w_{1},$ $w_{2},$ $w_{3})$
$(K_{\{\epsilon 0,c_{4}\}})$ $V_{j}\tilde{w}=A_{j+1}\vec{w}$ $(j=0,1,2)$
. $s_{0},$ $c_{4}$ . , $w_{2}=V_{1},$ $w_{3}=V_{2}w_{1}$ .
$u=f_{0}^{-(so+1)/21}w_{1}$ , $(K_{\{s0,c_{4}\}})$ $\vec{u}={}^{t}(u,$ $V_{1}u,$ $V_{2}u)$ , $(K_{\{-1,c_{4}\}})$
.
$(K_{\{-1,-9}\})h\yen$ $G_{336}$ . \S 73 ,
$h\ovalbox{\tt\small REJECT}\not\cong r\}fiK$ - [14] .
, $(K_{\{-1,c_{4}\}})$ , $c_{4}=0$ \S 73 . $A_{j}$
$s_{0}=-1,$ $c_{4}=0$ $A_{j}^{(0)}$ :
$A_{0}^{(0)}=(\begin{array}{lll}-l 0 00 3 00 0 4\end{array})$ , $A_{1}^{(0)}=$ $( \frac{7}{3}(8x_{1}^{3}x_{2}-76x_{2}^{3}+5x_{1}x_{3})00$ $-84x_{1}x_{2}- \frac{2}{3}x_{1}^{2}1$ $- \frac{2}{3}x_{1}^{2}00)$ ,




, $V_{1}u=0$ . , $V_{1}u=0$ }f, $(\begin{array}{l}uV_{2}u\end{array})\}$
.
(3) $\{\begin{array}{l}V_{0}[Matrix] = [Matrix][Matrix]V_{1}[Matrix] = [Matrix][Matrix]\text{ } [Matrix] = [Matrix][Matrix]\end{array}$
$P(t)$ . , $C$ $(x_{1}, x_{2}, x_{3})$
$\int_{C}P(t)^{-2/7}dt$















$(K_{\{\epsilon_{O},c4\}})$ $G_{336}$ , $x_{1}=0$ $x_{2}=0$ F.
. $G_{336}$ $t=(t_{1}, t_{2}, t_{3})$
, $x_{1}=t_{1}^{3}t_{2}+t_{2}^{3}t_{3}+t_{3}^{3}t_{1}^{}$. . , $x_{1}=0$ 4 $t_{1}^{3}t_{2}+t_{2}^{3}t_{3}+t_{3}^{3}t_{1}=0$
. –JJ , $(K_{\{s_{0},c_{4)}})$ $x_{1}=0$ $| I1\int\}\mathfrak{B}u$ $3F2$ .
\S 72 $\mp’\uparrow\vec{\tau}$ . Halphan[13]
. , $P^{2}$ 4 $t_{1}^{3}t_{2}+t_{2}^{3}t_{3}+t_{3}^{3}t_{1}=0$
$P^{2}$ . 4 $t_{1}^{3}t_{2}+t_{2}^{3}t_{3}+t_{3}^{3}t_{1}=0$










$G_{336}$ $f_{K5}$ , $x_{1},$ $x_{2},$ $x_{3}$ 2, 3, 7 21
, . , $x_{1},$ $x_{2)}x_{3}$ 2, 3, 7 , $x_{1}=0$ (
) $x_{2}^{7}+x_{3}^{3}$ 8
, b- . $G_{336}$ $kn6$ . $kn1,$
$\ldots,$
$kn7$
, $kn8$ . $kn6$
, $kn2$ .
. $f_{KS}$ $f_{kn5}$ . , ,
(D3) .
knl $=$ xl $-6*x2^{\wedge}3/32+3*x1^{\wedge}3*x2^{\wedge}5/2S+3*x2^{-}7/49-3/16*x1^{\wedge}4*x2^{\wedge}2*x3-3/7*x1*x2^{*}4*x3+x3^{\wedge}3$;
kn2 $=-1/S64*x1^{\wedge}6*x2^{\wedge}3+5*x1^{-}3*x2^{\wedge}5/S4+3*x2^{\wedge}7/49-1/4S*x1^{rightarrow}4*x2^{\wedge}2*x3-3/7*x1*x2^{*}4*x3+x3^{\wedge}3$;
kn3 $=x1^{\wedge}3*x2^{\wedge}5/21+3*x2^{\wedge}7/49-3/7*x1*x2^{-}4*x3+x3^{\wedge}3$ ,



























$G_{2160}$ . ( - [14] . )
, $f_{0}$ .
$V_{0},$ $V_{1}$ , .
$(\begin{array}{l}V_{0}V_{1}V_{2}\end{array})=M(\begin{array}{l}\partial_{x_{1}}\partial_{x_{2}}\partial_{x_{3}}\end{array})$
, $V_{0},$ $V_{1}$ , V $D$ : $f_{0}=0$ .
$[V_{0}, V_{1}]=3V_{J},$ $[V_{0}, V_{2}^{1}]=4V$
$[V_{1}, V_{2}]$ $=$ $\frac{1}{540}(3200x_{1}^{5}x_{2}-16412x_{1}^{3}x_{2}^{2}-18056x_{1}x_{2}^{3}-80x_{1}^{2}x_{3}-307x_{2}x_{3})V_{0}$
$- \frac{8}{135}(474x_{1}^{4}-4102x_{1}^{2}x_{2}+7209x_{2}^{2})V_{1}-\frac{1}{54}x_{1}(6x_{1}^{2}-73x_{2})V_{2}$
$V_{0}f_{0}=15f_{0}$ , $V_{1}f_{0}=- \frac{5}{108}x_{1}(8x_{1}^{2}-105x_{2})f_{0}$ , $V_{2}f_{0}= \frac{4}{27}(632x_{1}^{4}-4875x_{1}^{2}x_{2}+5346x_{2}^{2})f_{0}$
$A_{1},$ $A_{2},$ $A_{3}$ . $(A_{1},$ $A_{2},$ $A_{3}$
. )




































. $\tilde{w}={}^{t}(w_{1},$ $w_{2},$ $w_{3})$
$(V_{\{s0,h_{1}\}})$ $V_{j}w^{\prec}=A_{j+1}\vec{w}$ $(j=0,1,2)$
. $s_{0},$ $h_{1}$ .
$s_{0}=^{\underline{1}},$ $h_{1}=- \frac{19}{6184}$ , $G_{2160}$ .
- [14] . L.Lachtin [17] – $x_{1}=0$
$3F2( \frac{7}{30’}\frac{13}{30},$ $\frac{5}{6};\frac{3}{4},$ $\frac{5}{4};J)$
.
$(V_{\{so,h_{1}\}})$ . $w_{2}=V_{1},$ $w_{3}=V_{2}w_{1}$ . $u=f_{0}^{-(so+3)/15}w_{1}$ , $(V_{\{\epsilon\text{ },h_{1}\}})$
$u\neg={}^{t}(u,$ $V_{1}u,$ $V_{2}u)$ , $(V_{\{-3,h_{1}\}})$ .
$h_{1}=0$ p $(V_{\{-3,h_{1}\}})$ . ,
(V)
$V_{1}u$ $=$ $\frac{1}{162}x_{1}(13x_{1}^{2}-162x_{2})u$
$V_{j}(\begin{array}{l}uV_{2}u\end{array})$ $=$ $B_{j+1}(\begin{array}{l}uV_{2}u\end{array})$ $(j=0,1,2)$









6 $y_{1},$ $\ldots,$ $y_{6}$ $x_{1},$ $x_{2},$ $x_{3}$
$Q(t)$ , (V) $Q(t)$ , $r$ , $C$
$u(x_{1},x_{2},x_{3})= \int_{C}Q(t)^{r}dt$





(D3) , . (D3)
, .
81. 17 , $x^{\iota}A1$ (D3)
$F_{A,1},$ $F_{B,1},$ $F_{B,2},$ $F_{B,3},$ $F_{B,4},$ $F_{B_{l}6},$ $F_{H,1},$ $F_{H,2},$ $F_{H,3}$
121
.82. $F$ 23 17 . , $C^{3}$
$D:F=0$ $Z=C^{3}-D$ - [23] . ,
$F=F_{B,5},$ $F_{B,7},$ $F_{H,4}$ , $F_{H,5}$ , $F_{H,6}$ , $F_{H,7}$ , $F_{H,S}$ , $\pi(Z, *)=Z$ $f_{\sigma}t$ , $\pi(Z, *)\neq Z$
. . , $F$ 17 , XL$\iota$
(D3) , $\pi(Z, *)\neq Z$ . ,




$F_{A,1},$ $F_{B,1},$ $F_{B,2},$ $F_{B,3},$ $F_{B,4},$ $F_{B,6},$ $F_{H,1},$ $F_{H,2},$ $F_{H,3}$
, (D3) .
$A_{1},$ $A_{2},$ $A_{3}$ . $F_{A,1},$
$\ldots,$
$F_{H,S}$ $M$ \S 2















































































































































$(1/6)*(-4+3*r3)*x2$ . $(1/3)*(-8+3*r3)*xl\}\}$ :
$A3=\{\{0.0.1\},\{(-(1/6))*r3*(-S*xl*x2\neq 3*r3*xl*x2-lS*x3), 1/6*(-8+3*r3)*x2,r3*xl\}$ .
























Al $\approx\{\{p1.0,0\}.\{0.1+p1,0\}, \{0_{*}0,2+p1\}\}$ ;






















































$A1=\{\{p1,0.0\}, \{0,1+p1,0\}, \{0.0,2+p1\}\}$ ;
$A2=\{\{0,1,O\},$ $\{-1/5*r3*(-6*xl^{-}2+5*r3*x1^{-}2-10*x2), 2/5*(-3+5*r3)*xl, 0\},$ $\{-1/5*r3*(-6*xl*x2+$





$A2=\{\{0,1,0\},$ $\{(-(1/5))*r3*(-9*xl^{\wedge}2+5*r3*x1^{-}2-10*x2), (1/5)*(-9*10*r3)*xl,0\}$ ,
$\{(-(1/5))*r3*(-9*xl*x2*5*r3*xl*x2-15*x3), (1/5)*(-6+5*r3)*x2_{*}(1/5)*(-6+5*r3)*xl\}\}$ ;




$A2=\{\{0,1,0\},$ $\{(-(1/5))*r3*(-12*xl2+5*r3*xl^{-}2-10*x2), (2/5)*(-6+5*r3)*xl,0\}$ ,
$\{(-(1/5))*r3*(-12*xl*x2+5*r3*xl*x2-15*x3), (1/5)*(-9+5*r3)*x2, (1/5)*(-6*5*r3)*x1\}\}$ ;






















$A1\approx\{\{p1.0,0\}, \{0_{*}1+p1,0\}, \{0,0.2+p1\}\}$ ;
$A2=\{\{0,1,O\},$ $\{(1/4)*(9*x1^{\wedge}2-q4^{-}2*x1^{\wedge}2+12*x2*4*q4*x2-1S*r2*x2+12*p1*r2*x2-2*q4*r2*x2).q4*xl.r2\}$,



























































$12*p1*q4*x2^{\wedge}2-q4^{-}2*x2^{-}2+10S*x1*x3-18*q4*x1*x3)$ . $(-(9/2))*(3*x1^{-}3-2*x1*x2-2*x3)$ ,
$9*x1^{-}2-3*x2-6*p1*x2+q4*x2\}\}_{1}$



















$16*pl*xl*x2+20*pl^{\wedge}2*xl*x2+6*x3-30*pl*x3),$ $(2+5*pl)*x2,$ $(11+5*pl)/3*xl\}\}$ :




$A2\cdot\{\{0.1,0\},$ $\{(1/1S)*(7*x1^{-}2-25*pl*xl^{-}2-50*p1^{\wedge}2*x1^{\wedge}2+51*x2+150*p1*x2), (5/6)*(1+4*pl)*xl, -1\}$ ,
$\{(14*xl*x2-50*pl*xl*x2-100*pl^{\wedge}2*xl*x2+15*x3+150*pl*x3)/12, (-1+5*pl)*x2,5/6*(5+2*pl)*xl\}\}|$
$A3=\{\{0,0,1\},$ $\{(1/12)*(14*xl*x2-50*pl*xl*x2-100*pl^{\wedge}2*xl*x2+15*x3+60*pl*x3),$ $(1/2)*(7+10*pl)*x2$ .
$(-1+5*pl)/3*xl\},$ $\{(-(1/4))*(-1+5*p1)*(5*x2^{\wedge}2+20*p1*x2^{\wedge}2-3*xl*x3), 0, (1/2)*(23+20*pl)*x2\}\}$ ;
$/||/||/F_{-}\{H, 1\}$ Case $|/|/|/|/|/|/||/||/|/||/||/|/|/||/||/||/|’/||/||/|/||/||/||/||/|/||/||/||/|/||/||/|/||/||/||/||/||/||//||/|/|/|/|/||/|$
(I)































$A1=\{\{p1.0.0\}, \{0,2\cdot\dagger\cdot p1,0\}, \{0,0,4+p1\}\}$;














































































$1800*p1*x2^{arrow}2-60*xl*x3+120*pl*xl*x3),$ $(2/3)*(-1+2*pl)*xl*x2,$ $(1/300)*(41+8*pl)*xl^{\wedge}2\}\}$ ;
$A3=\{\{0,0,1\},$ $\{(11*x1^{\wedge}3*x2-14*pl*xl^{\wedge}3*x2-16*pl^{-}2*x1^{\wedge}3*x2+1125*x2^{-}2-60*x1*x3+120*p1*x1*x3)/450$ .
$(1/6)*(11+8*pl)*xl*x2,$ $(1/75)*(-1*2*pl)*xl^{\wedge}2\},$ $\{(-(1/9))*(-1+2*pl)*x2*(11*xl^{\wedge}2*x2+$












$(1/150)*(11+8*pl)*xl^{-}2$ ,-7/125$\}$ , $\{(703*x1^{r}3*x2+S*p1*x1^{\wedge}3*x2-128*p1^{\wedge}2*x1^{\wedge}3*x2+6300*x2^{-}2+$
$144OO*p1*x2^{\wedge}2-22SO*x1*x3+960*p1*x1*x3)/3600$ . $(7+16*pl)/12*xl*x2,$ $(13+4*pl)/150*xl^{\wedge}2\}\}$ ;
$A3=\{\{0,0,1\},\{(703*x1^{\wedge}3*x2+S*p1*x1^{\wedge}3*x2-12S*p1^{-}2*x1^{\wedge}3*x2+6300*x2^{-}2-22SO*x1*x3+$
$960*pl*xl*x3)/3600_{*}(1/12)*(37+16*pl)*xl*x2$ . $(1/300)*(-19*8*pl)*xl^{\wedge}2\},$ $\{(-855*x1^{-}5*x2+$
$360*pl*xl^{\wedge}5*x2+67SS*x1^{\wedge}2*x2^{\wedge}2+62OS*p1*x1^{-}2*x2^{-}2-716S*p1^{-}2*x1^{\wedge}2*x2^{\wedge}2+3420*x1^{\wedge}3*x3-$
$1440*pl*xl^{\wedge}3*x3-63S40*x2*x3+268SO*p1*x2*x3)/4032$ . $(-(375/112))*(x1^{\wedge}3*x2+16*x2^{\wedge}2$





$960*pl*xl*x3)/3600$ . $(1/12)*(-3+16*pl)*xl*x2$ . $(1/300)*(51+8*pl)*xl^{\wedge}2\}\}$ ;
$A3-\{\{0,0,1\}.\{(513*x1^{-}3*x2-312*p1*x1^{\wedge}3*x2-12S*p1^{-}2*x1^{-}3*x2+1OS00*x2^{-}2-19SO*xl*x3+$





$y^{5}+z^{4}$ $W_{12}$ 14 .
([26]). , $x_{1},$ $x_{2},$ $x_{3}$











, $f_{3}$ . . [19] .
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,$M=(2x_{1}x_{2}^{2}x_{3}$ $-2(5x_{1}^{3}x_{2^{2x_{1}x_{3}}}+10x_{1}x_{2}^{2}-x_{3}^{2})4x_{2}$ $\frac{5}{2}(5x_{1}^{4}+10x_{1}^{2}x_{2}+x_{2}^{2})\frac{5}{2}x_{1}(3x_{1}^{2}-2x_{2})x_{3}5x_{3})$
, $f=\det M$ . $f$ $f_{3}$ .
$V_{j}(j=0,1,2)$
${}^{t}(V_{0},$ $V_{1},$ $V_{2})=M^{t}(\partial_{x_{1}}, \partial_{x_{2}},\partial_{x_{3}})$
. ,
$[V_{0}, V_{1}]=3V_{1},$ $[V_{0}, V_{2}]=6V_{2},$ $[V_{1}, V_{2}]=- \frac{3}{2}(5x_{1}^{2}+2x_{2})x_{3}V_{0}+\frac{15}{2}x_{1}(x_{1}^{2}+2x_{2})V_{1}$
$V_{0}f=20f,$ $V_{1}f=0,$ $V_{2}f=-10x_{1}(x_{1}^{2}+6x_{2})f$.
. $\vec{u}={}^{t}(u,$ $V_{1}u,$ $V_{2}u)$ ,
$(W)$ $V_{j}\vec{u}=A_{j+1}\overline{u}(j=0,1,2)$
.
$A_{1}=$ $s_{0}00$ $3+s_{0}00$ $6+s_{0}00)$
$A_{2}=$ $- \frac{3}{2}s_{0}(5x_{1}^{2}+2x_{2})x_{3}00$ $- \frac{1}{2}x_{1}(-12x_{1}^{2}+s_{0}x_{1}^{2}-12x_{2}+6s_{0}x_{2})01$ $000)$
$A_{3}=($ $\frac{1}{4}\{-(s_{0}+3)^{2}x_{1}^{6}-3(2s_{0}+1)(2s_{0}-9)x_{1}^{4}x_{2}-24s_{0}x_{1}x_{3}^{2}\}0$ $\frac{3}{2}(3x_{1}^{2}+x_{2})x_{3}0$ $-(3+s_{0})x_{1}(x_{1}^{2}+6x_{2})1)$
$0$ $- \frac{1}{2}(3+s_{0})x_{1}(x_{1}^{2}+6x_{2})$ $0$
$-9(4s_{0}^{2}-2s0+3)x_{1}^{2}x_{2}^{2}+3(3-4s_{0})x_{2}^{3}$
$(W)$ $f=0$ . $(W)$ .
$(W_{\epsilon_{0}}’)$ $\{\begin{array}{l}V_{0}u = s_{0}u,V_{1}^{2}u = 0,V_{2}V_{1}u = -\frac{1}{2}(s_{0}+3)x_{1}(x_{1}^{2}+6x_{2})V_{1}u,V_{2}^{2}u = \frac{1}{4}\{-(s_{0}+3)^{2}x_{1}^{6}-3(2s_{0}+1)(2s_{0}-9)x_{1}^{4}x_{2}-9(4s_{0}^{2}-2s0+3)x_{1}^{2}x_{2}^{2}+3(3-4s_{0})x_{2}^{3}-24s_{0}x_{1}x_{3}^{2}\}u+\frac{3}{2}x_{3}(3x_{1}^{2}+x_{2})V_{1}-(s0+3)x_{1}(x_{1}^{2}+6x_{2})V_{2}.\end{array}$
$(W_{s\text{ }}’’)$ $\{\begin{array}{l}V_{0}u = s_{0}u,V_{1}u = 0,V_{2}^{2}u = \frac{1}{4}\{-(s_{0}+3)^{2}x_{1}^{6}-3(2s0+1)(2s_{0}-9)x_{1}^{4}x_{2}-9(4s_{0}^{2}-2s0+3)x_{1}^{2}x_{2}^{2}+3(3-4s_{0})x_{2}^{3}-24s_{0}x_{1}x_{3}^{2}\}u-(s_{0}+3)x_{1}(x_{1}^{2}+6x_{2})V_{2}.\end{array}$






. , , $p^{5}+q^{2}$ $\det M$ .
$V_{0}p=4p,$ $V_{0}q=10q$ , $V1p=V1q=0$ , $V_{2}’p=-2q,$ $V_{2}’q=5p^{4}$
$t=a^{s}+L^{2}p^{7}$ , $(W”)$
$\{(3+s_{0}-20\theta)^{2}-t(-4+s_{0}-20\theta)(s_{0}-20\theta)\}u=0$
. , $\theta=t\partial_{t}$ . $v=t^{-(so+3)/20}u$ ,
$\{\theta^{2}-t(\theta+\frac{7}{20})(\theta+\frac{3}{20})\}v=0$
.
$u=t^{(so+3)/20}F( \frac{7}{20},$ $\frac{3}{20}\cdot 1;t)$
.
, $(W_{\epsilon_{0}}’’)$ . \S 4
.
$(W_{\delta\text{ }}’)$ . [19] 2
. , .
$f_{0}^{(-s_{0}-3)/20}$ $ut^{\sim}$. $s_{0}=-3$ .
$(W_{-3}’)$ . $h$
$P(h)=h^{5}+5ph^{3}+5p^{2}h+2q$





$(W_{-3}’’)$ . ( $\gamma_{i}(x)(i=1,2)$
. $)$
$v(x)=\int_{\infty}^{ax_{1}}P(h)^{-1/2}dh$
. $a$ . $v(x)$ $(W_{-3}’)$ . ,
$V_{0}P(h)=10P(h)-2h \frac{d}{dh}P(h)$
.
$V_{0}v$ $=$ $a(V_{0}x_{1})(P(h)|_{harrow ax_{1}})-\frac{1}{2}\int^{ax_{1}}P^{-3/2}(V_{0}P)dh$
$=$ $2ax_{1}(P(h)|_{harrow ax_{1}})-5v+\beta_{\infty}^{x_{1}}hP^{-3/2_{\frac{d}{dh}Pdh}}$
$hP^{-3/2} \frac{d}{dh}P=2P^{-1/2}-2\frac{d}{dh}(hP^{-1/2})$
$V_{0}v$ $=$ $2ax_{1}(P(h)|_{harrow ax_{1}})-5v+\{2v-2(hP^{-1/2})|_{harrow ax_{1}}\}$
$=$ $-3v$
132
. $V_{1}v$ . $Vip=Viq=0$ $V_{1}P=0$ .
$V_{1}v=a(V_{1}x_{1})P(ax_{1})^{-1/2}$
. $V_{1}x_{1}=x_{3}$ , $P(ax_{1})/x_{3}^{2}$ $_{\llcorner}^{}a$ . $a=-2$ ,
$P(-2x_{1})=-2x_{3}^{2}$ . $a=-2$ }y . $P(-2x_{1})=-2x_{3}^{2}$ ,
$V_{1}v=\sqrt{-2}$











. $V_{1}v=\psi 2$ ,
$V_{2}^{\prime 2}v= \frac{9}{4}p^{3}v+\frac{3}{2}x_{3}(3x_{1}^{2}+x_{2})V_{1}v$
, $v$











9.1. \S 73 $H_{3}$ .
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